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*jv§-3 Ail7ll- -g-ol^j-^ €=^ig- - ^O.^, tfl<*]S. ojxflo] tflo^ 
JL ZL tfl^H Al^cq ^7l7|- 2)^5. Als^l ^H^H 

£ 2 
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^'ilJLtfl^-g^] ^-a]^J-^] {Apparatus for monitoring optical signal-to-noise ratio 
of the optical signal} 

£ l£ WDM ^^cMH ^Bl 7fl3l 3]^i^:7l/^^-7ll4 fl^MM* -f-^tr 

51 4tt 51 2 S-cr £ 3^1 ^-^l^cfl^-g-wl WDM ^H§-^l D cHl ^-g-*V 

51 7£r 51 5^] 4^ °)-§-*H ^7lS 

°l-g-«H 8GHz°lH 3HdJL£) Afl7l7> s]51^- S^tr ^ #^1JL ^1 7l 

%^Srfl^-#ti]7> nfl ^SH^ ^711- M-Bj-vfl ZlEfla#; 
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-£ 9^ 640km^ ^o]^- ^-R-S. ^ ^ofl 4= 

Stfl^al ^-a]^1«4 ^^lEej &q 7 )* °l-§-*H ^^tS zj-zj- ^];£tfl# 



* S.^ ^ ^Jl ^g-*fl cfl*> ^ ^ * 

100 : ^^f^^-fif 200, 300 : 

210 : 220, 330 : %M]7] 

230, 340 : #&^7] 240, 350 : #^l:M#^-t>l <S^7] 

310 : #^#7l 320 : #7]*\ M)7) ^7} 



^^-^-t^f^C Wave length Division Multiplexing, WDlHeJ- ^cf.) «cM4£r 

*>M-^ ^-n-# A >-g-*H ^^^1 ^ ^ ^j^g. ^sj-fe. 7l#o]c).. 
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<ie> WDM tJ-^-g- °]-8-*MS ^dt^ts ^^el-S. #^-R- ^ *I^-g- 

^-8: 3.71} ^-7} a] zj ^ ZL^SLS, ^1 D <M: ^tfl^^-.^Jl^ lJ- ^ olcf. 

<17> 2^14, WDM «o V ^HH #4l3L» *^«Hr W^7l^ ^-g; iL^JL # 

7^V^cf. #4lJ:3 ^^34 3i ^^o] ^.^o] 01^ #4lsicfl^wi# 

<18> £ l£- WDM W^cHH 7 fl^ #5]^^-7l/^^7li4 #S|4i^-tifl7l» 

<19> £ i-g. A ^^cfl^«l7> ^iS. cfl- ^n> o>u)ef oje] 7fl^ 

<20> ^^tfl^^l* ^*}7l 3«fl ^efl^l^ 33l*Kr 3^3*}* Ol -§-*]- 

°AA^, ^7} 3.JL JL7\9} #^0} clef. 
<21> Ol^tb #^^H^ ^713 M^^^Wll- ^H3*Rr «o^^°l 

<22> ^ 7}^B\^ ol-g.*V tt o V ^°l 5W. °) ^^^^7> ^ ZL ^ 

£7> UB>5l4 *»I#5E.7> ^H-jsL Sfl^*>3 0 l ^ T^ofl^ A>-g-ol ^F^^Cf. 
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^S^^-^-till- -H-^W. wfl<i£sj-s. 3}^ z^}* ol-g-^- 



^"#^3: #2fl7l#^ *M*l"7l 7)^^ ^Ml^r, Aljro} ^ 
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^TfrCLsm, 4#«-« 4^sJ- y <Hl ^^1^ JL^r^^S £<3, -fM g ^e) ^ =^ 

S-lS ^ #7l ^^^S^H ##Jl<>1 o] ^171 ^ 

^171* ^S.^^)* <3#*Rr ^*}t\±r 

#-&4 #7l ^2 ^^^-^ ^7l7> £JE-I=- 2:^^ ^^"2:^71; #7] 

^7l^^E^ #^ f^llf <g n «>o> # 7 ] ^! ^ ^2 3g^-#-g-o.^ ffs}^ 

^ #^*Rr ^^^"71; #7| ^^^"7lS.-¥-Ei #7l *fll ^#^-g-4 #7l 

*112 ^#-gr ^ *>M~I- <g^°V *]<&x\^ #«^Kr ^1^71; ^ #71 %n 

^ *]<&7M*\ #71 ^%#£-4 #71 ^^Sr* °d 

^«]-o> #71 ^#^^0.^ ^^^-71 ;S. ol^-ol^l^ ^SLsL 

M- 6 >7>, #7} ^#^^, #71 ^21^^^-S.^lAi ^#JL» ^ 

^ 4711- ^3*Hr ^171 #71 ^^-7H1^ cfs ^ ^.OjS. ## 
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^l7l# #^*Hir #-§"471 ^ #7l #7l ^Jl Afl7l<4 

#7l ol-g-^ f>tl2Cllt|-H|t <3#*Hr «3#7l i^Rr 3# if-#0. 

5E^r #7l <3*K^£-, #71 ^^^S-t-olH f^lit ^S^} £ 7 ] 

A JSS #^*Hfr ^#71; #7l ^#7loflAl ^71^1^1- ^ v^SLS. 

#3*Hr #7}^ M}7)'^7); #71 ^71^ 471 ^7H1^ o]^ $ ^<L3. 
#71 ^7l^lS* °j^^> ^KIJl^ ^7l# €f^*Kr ^171 #71 

^7l^ Afl 71 ^&7HH Cf^. ^j. «J-^O.S. #<N£ #7l ^7l#3ll- <g^o> 4 
711- ^§*Rr #^}7] ^ #71 #71 #A]Jr ^ 71^ #71 ^^7l» 

°1-S-*H ^^tfl^Wl# <2#*Kr ^#7l;l- ^<5Rr ^* ^ilsL ^4. 



<30> <>1*HH, ^-^oil ^ h}^^ ^Hll-* 5L^^^r #4*1 ^^*> 

<3i> £ 2^ ^si 41 ^^^14 xtJ-S. ^-Ai^cH^^-tii ^-ai#^ii- ^^^>7l ^tb ^ 
#£o!4. 

<32> [^A]4 1] 

<33> £ 2 # ^-2:^, ^- ^21 41 ^AH]ofl rcj-g. ^-Al^lfl^-i-tll #Al#*l^ 

##-§-3.1- (100)^ ^^^(200)^-5. ol^^^]4. 
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<34> ^^^^^-H-l-(lOO)^- ^^7], ^%^7], *)<&7], ^^^-715. 

^*Rr ^11 ^^£"4 *)]2 ^^^-^ ^]7l7> ^JE-If- S^^H #^ ^^^"71 
^ m#^zZ7}3-¥-Z] #3^1 #^]JL# *1U ^12 ^^^AS -g-^" 

^H3-g- ^ °J^^> ^l<a^l^ ^M^-7l^ *1<£7HH 

^ ^1^7lS ^3*1 ^^^-ir ^ 

*r £4. ^1^, ^^^^^-S-l-(lOO)^: o) -g-gj-c^ jl^^ cfl<*MH 

< 36 > °1<lK^(200)£- ^§71(210), ^^#(220), #^7] #^#(230) , 

^^l^^^-^wl ^71(240)5. oi s.<>)^icf . 

<37> ^-^71(210)^ ^^^"7lofl^ ^Jl* °g^«>0> ^ « 0 >^S. -g-§*H 

^&*Rr M7l ^4 71 ^^^1 Z]-^- ^1^-^Cf. 

<38> ^)7l ^^CK220)£- ^-AlJll- *U ^71^1^5. ^^-Al^ #^*Kr afll 
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3 3fHS£^ M)7}^ ^M§*H 

<39> #-g-^7l ^^#(230)^ *fl2 ^#71, &7}X\ tfl<* # 

71^ >H]7l ^^7lS 01=0^^4. af| 2 ^"^#71^ #^7HH ^-Al51 ^ofl^ Cf 

€• & y o V ^AS t^llt °J ^ ^ *|] 2 ^71^1^^ m^-^s- 

71^ ^12 #^#7HH ^€ ^]2 ^7l^lJll- #-§-^°l HI^^^> 

<40> ^Stfl^Wl <?!^7l(240)^ ^IJL^I ^171^ #^-<2] A-fl7ll- 44 CJ^«V 



[^*H1 2] 

^^#^^(100)4 ^^^^-(300)^.^ ol =o|^lc|-. ^31^^-^ a-^^doo) o. ^ 
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< 44 > <a^<£(300)-£- ^#71(310), ^71^ 47) ^7](320), %M)7] ^^(330), 
^-§-^17) #^^(340), ^I^tfl^-g-H] ^^-71(350)5. o^o^t)-. 

<45> ^-^#71(310)^ ^«^*a*(100)^-H f^Jif «g^^> #7l*ljr5. 

<46> ^7]^ M}7) ^-^-71(320)^ ^#7l(310)<>l]^ #3*1 ^7l>dS# ^ ^ ^> ^ # 

<47> ^17] ^^(330)0.^.^, Ojo] ^#71 (310HH M)7}7\ 3#353-<l 

B.S. ^AHl 1^ ^7]^ Afl7l -gr^7l(320HH ifr a^o.^. #71^ 

St oj^w>oV #^15li«-§-w1 ^^71(350)^1 ^fi^Hr 

^^-#^•71(330)^ £4. n}^, ^a}<^1 i3if ^-o] #A}j:<y) ^ 7]lL v 

<48> ^^]7l #^3:(340)£r JEW^7l, #713 tfl^-f-^ ^El, 

^^7], ^S^^Wl ^-t>7l^ O] e-C^^lcf. ^ o]u] ^#7l(310)ofl^ %HSL$) 4 

<49> ^-Al^cfl^ti] oi^7l(350)^r ^*}<*\) 13f ^-o] ^)7l^ >*fl 

<50> Aj-^*V ^^Hl 1 ^ AjAHl 2 oll ^iSLtfl^vg-H] ^1^1 ol^-^-oH oJolA^ 

^T^Hr tfl^H A}Jr^« o. ^t^jt. ^-^«nV ^^7171 $) $ ^ 
sl-7121 ^S)-A1 1S _ S^^Cf. 

<51> 1] ^00 = [ 1 -4 Y C1 - Y )sin 2 C7iM-c)]|^O0| 2 -+- J RCO 
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ax^ ^|-u(-o| ^3 ^l<a^, H3l €^ #2H 

<53> ^ y7> q 5 o^ ^ %*)3L2] M)7}7\ S\±7} 5)^ ^5*Hrfe 1/(2a t )o] ofl^. 

*<H, 8 GHz tU^H 62.5psS #-§-^-g-<£ f^l££ #-§-3] ^ 7 ]# ^ 

< 54 > £ 4^ £ 2 £ 3<H1 ^ ^^cfl^-^-ul ^l^s. TOM ^-f-AlnJ-ofl ^-§-*V 

<55> £ 4* %^^, Cf^^l ^J17} ^^ofl^ ^3LCfl^H|l- 

^^*Vcf. n^Jl 3^S*7H>H %?$S}o] ^7}S\^ %#S.o\]*\ ^ 

°1 ^ ^^7l# 71?] ^ ^-fr ^7H o]*fl ^^-SlJL, J3. ^-fr 

^l^fe M-7H <^*fl ^ ^.2.3. LpfO^j^ , uj-ipO^^l Als#^r 
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3*1-71 ^t}- PINFET ^^#7)7> zj-zj- <S^s1ji, PINFET #3#7Hfe #7}^ 
<58> £ 6£- £ 5°fl °l-§-*><*l i^Esjo] t^-i- nefl 

<59> S. 6* %^*V<£ , ^S^HH S^TT ^3^^ ^j-cfl^ ^)7l ^ 

«l-§r(-y)^8- 0.53- tf-OZ, srVM-^ ^l^^CAx)^- 62.5psS. ^ nfl , 

8 GHZ tfl^H ^Aljro} ^) 7l7 |. ^^Oj^ ^ ol^ 2^ lo]1 o^ fl A}-^ ^ 

^^•S.-l-# 8GHz<>lH ^Jl^ ^l7l7> ^ #^#7H <y 

^17] 7} -5 dBm — lOdBmS. &*}ZL, ^SLtfi^-g-ul 7\ 12 dB~35 6BS. ^ 
nfl ^5]CH^^ ^)7ll- uj-E^ H5flS.l;Olcf. 

<61> ^-g-o] Afl7l^ «1H ^ 1 ^-g-, 5]S ^SLsL <4^ ^ 

^S.Vi\#^rV)2) <8<8=^*1 ^SH, ^HdJL^ ^7]7> ^Jl 

Jl^^Ul7> #^=- UlH ^-g- °]^0} ^-g-O] ^^^Ol ^^HJ ^-g-O} ^ 7 )- 

^ «m -f^H 3"§-^ M}7)^ ^7}^. ^H^H. 5. 

#41 M ^171^ ^-§-°] Afl7]# Oj-g-^ #4l3L n^^l* -fr^ ^ 
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^- s^^l-s], ^-frsi ^%s.j=^K21 <q*\]is}7) *1<3^ °<f-§- 

62.5 ps ±r PS 3. *}<%4: nfl^ ^-g-^ ^7l» ^S^^l* #^*V 3<>1 

<65> £ 9^ 640km ^ Qo]^. cf^SE ^-R-S. ^Ml ^°fl 4€- ^ 

Sicfl^wl ^-ai ^-^j sq- ^Eflo} ^7l« <>l-g-<5H ^fl^^s ^Ji^l^ 

640km^ ^JES. ^oflSi JiEfl^-g-tl^} 0.5 dB 
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<68> ^5fl°] ^AlJrcfl^al ^-Al^H- Oj-g-^ ^"M^r ^vg-AlJr^ ^ ^ ^o] 

tflo^ ^^^>Jl ZL rfl^oll^ A]Jro} ^7)7]- ^> 

<69> ^-el-Ai > Sj-^^- Cf^wj-Al ^-f-AjuV^ £0^ o.^ O.^. 
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1] 

2] 

A oM ^^«-7lS-^-^ ^-71 *fil ^^.g.^ <# 7 ] ^2 ^ 
^M-l- 0 ^^> *1<2*1^ #5j<5Rr x)^7l; ^ 

Aj-7] #*V^ X]<&7W*\ x}<£Q £^-§--0)- *\<£S\X\ #7} 
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3] 

*)1 2%H1 # 7 1 *1<37HH3 *>7l<a] ^*Hofl # 

( 

/"=l/C2Ax) 

^H, ffe #<£*V S-^ ^^clJL AxH ^o^^olcf. 

[3^8" 4] 

1* 5£fe *ll 2* 0 H1 91°]^ , ^7} 
A o V 7l ^2j^«£to,]^ #*]JL« ¥ y oH^^ £^Hr ^^"71; 

^)7l 

^"71 4tp<m #7l ^#Jl A^7l4 #7l ol^>o^ ^-A]^cfl^ wll . 

5] 

AS #3^1 ^MJi* °J^^-o> Tfli ^7lA]Jis ^^l^ #^*H=r *fll #^#7lsq- #71 
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[3^*8- 6] 

^"71 ^-g-^HH t} = w o V^O.S *fl2 ^7lA]Jl 

&&*>]*\ #3*Hr ^12 ^#71, <$7] ^12 ^#7loflAi ^-71 4l2 ^71^1 JL 

-g-^ ^EH*1 # 7 ] ##2} ^11 7l# ^71^ Afl 71 ^7lJL 

^^5. ^ ^-Al^tfl^Hl ^"Al^l. 

[^*<J- 7] 

4| l*o> 3^ 41 2^1 &<4*i, ^-71 

*Rr ^#71; 

^"71 #3#7HH ^71^1^:1- ^ #i^Rr ^71^ 4l7l ^71; 

^7l^ M] 7 ] -g-^7HH o]^_ ^- ^ffrjOsi A o V 7l ^7l^lS# o g^^<=»> 

2i^^-sl /-1171!- ^*}±= %M}7) 

A <M ^71^ 41 71 ^-t^HH Cf^ *V a o V 7 1 ^71^1^1- <g^°> 

^-o.^ Afl7l# ^-^71 ^ 
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X. 
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#?1 ^€ #71 ^-#31 ^l7lfil- ^7} ^-g-^711- o]J%-f>}a\ Jltfl » <&A> 

^#71 ;« 5.^-^ 3j-ir ^lo S ^ ^-Ai^cfl^-g-Hl ^J-Al^l. 
[^^t 81 

*H 7* 0 H1 Si^, #71 ^71 #71 ^71^ Afl7l £«"7HH 

#71 ^-^1171 #71 &7)2\ >fl7l ^r^7Hl^ cf= ^ ^0.5. #^ 

#71 ^71^1^ =§^Ls>a} #e^H=. H^#7l, #7] HL^^7HH 

#71 H^^-O.S.^-E-1 #-g-^«--g- ^71^ cfl<*j -f^ £ ^>7l # 

71^ tfl<3 ^EicHjAi Aj- 7 ] *V_g_o} ^ 7l# £7)3 471 ^ 7l si 

9] 

2%H1 5£°H , #7l ^1^71^ 7}^^- ^ flfe f^O S ^ ^-A] 
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